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What is claimed is; 

3rr " An image processing method tor 1 mp 1 em^prc inq low- 

pass filtering on image data, comprising; 

a similarity judging step in wJadTch similarity among 
pixels are judged along at leasee four directions in a 
local area containing a ta^et pixel undergoing low-pass 
filtering processing; ar 

a direction-dependent low-pass filtering step of 
performing a weighted averaging operation in which 
weighted pixel values of pixels around the target pixel 
are added to tme pixel value of said target pixel and the 
result of addition is divided by the sum of the weights, a 
weighting yrate along a direction manifesting marked 
similarity becoming increased based upon judgement 
obtained in said similarity judging step. 



2. An image processing method according to claim 1, 
wherein : 

in said similarity judging step, said similarity is 
20 judgjed by using either one or both of the characteristics 
differences in (1) and (2) below; 

(1) characteristics differences among a plurality /of 
pixels locate d on l ines passing through said target pixel 
alofia^pecif ic direct ions> 
25 (2)f characteristics difference s^among ~a plurality of 
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pijfceJr e - loc ated on lines passin y neax — the — Laig el 
along specific directions. 




and 



long 



long 



ml 



25 tt2 = max {ml - ttfl>^- 5, y} ... (expres 
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= max {ml - yyl + 5, y) ... (expres><fbh 2) 
nu2 = max {ml - nul + 5, y} ...(expression 3) 
ns2 = max {ml - nsl + 5, YY/-- (expression 4) 
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(where 5 and y in the/ express ions above each represents a 
predetermined valuer which may be 0) ; and 

in said direfction-dependent low-pass filtering step, 
weighting rates/ for neighboring pixels . located along at 
least four directions are determined in correspondence to 
said second Similarity values tt2, yy2 , nu2 and ns2 that 
have been calculated, the pixel values of pixels around 
the target/ pixel are weighted by said weighting rates, 
pixel va]Aies thus weighted are added to the pixel value of 
said target pixel and then the result of addition is 
divided/ by the sum of the weights. 
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4. / An image processing method according to claim 1, 
wherein : 

said image data are color image data; and 
said similarity is judged based upon at least two 
typfes of color information in said color image data in 
said similarity judging step. 



An image processing method according to claim 4, 



25 wherein": 
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% ald fe - i tu ilaiiLy — ±"S judgea Dased upon color imagefiartrs 
yet to undergo interpolation processing in sajj^d<similarity 
judging step. 
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6. An image processing jjtet hod according to claim 4, 

wherein : 

said first similarity values along specific 
directions are calculated by using characteristics 
differences among A plurality of same color pixels and/or 
a plurality of different color pixels along the specific 
directions and/ similarity is judged in correspondence to 
said first s/milarity values that have been calculated in 
said similarity judging step. 



15 7. / An image processing method according to claim 6, 

wherein : 

characteristics differences among a plurality of 
different color pixels are calculated based upon color 
image /data having undergone white balance processing in 
20 said similarity judging step. 



8. / An image processing method according to claim 6, 

wheifein : 

re of saTxn?a4^ion is detected with regard to 
25 sai/cl target pixel undergoing low^^s^filtering proce^s^Tng 
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^ uiid eo nuriJDutian factors of characteri tjlloij differences 
a plurality of different color pixels are vari^rin 
correspondence to said degree of saturation that has been 
detected when calculating said fir^,^^ similarity values in 
said similarity judging step. 



9. An image processing method according to claim 1, 

wherein : 

said image dat/6 are image data having undergone 
interpolation processing to interpolate pixels with 
missing color components; and 

said low/pass filtering processing is implemented 
only on target pixels having undergone said interpolation 
processing /in said direction-dependent low-pass filtering 
step . 



10. / An image processing method according to claim 1, 

whereii 

s£id image data are image data having undergone 
interpolation processing to interpolate pixels with 
missijig color components; and 

pixel value of each pixel having undergone said 
interpolation processing is limited by a threshold value 
corresponding to a largest pixel value or a smallest pixe^ 
value/tn a specific area^t^r the corresponding pixel 
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^ptTor to the low-pass filtering processing 
similarity judging step. 
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11. An image processing method according to claim 1, 

Wherein : 

said image data ayfe color image data having, at least, 
a first color with a/highest pixel density and a second 
color with a low p/xel density and vacancies of color 
information, sai^C image processing method further 
comprising : 

a color difference calculating step in which a color 
difference between said second color and said first color 
is obtained/f or each pixel at which said second color is 
present ; 

a co|or difference interpolating step in which a 
color difference interpolation value is obtained for a 
pixel at /which said second color is not present based upon 
said color difference obtained in said color difference 
calculating step; and 

a second color restoring step in which said second 
color is restored based upon said color difference 
interpolation value obtained in said color difference 
interpolating step and a pixel value of said first color, 
whereii 



25 



id first color us&skto calculate said color 
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:erence in said color difference calculat>«M ' tiLep is 
said first color that has not underg9**^ said low-pass 
filtering processing. 
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12. An image processing method according to claim 11, 
wherein : 

said first oc$lor used in restoring said second color 
in said second/color restoring step is said first color 
that has undergone said low-pass filtering processing. 

13. / An image processing method according to claim 11, 
whereii 

Weighting rates are obtained based upon said first 
coloi/ and weighted averaging is performed for said second 
col<pr or said color dif ference using said weighting rates 
fid direction-dependent low-pass^iltering step, 
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"cTaim 1 , 



14. An image processing method accordii 

wherein : 

a weighting rate along^^^f least, a direction 
manifesting a least d^jgf^e of similarity is set 
substantially ta^O in said direction-dependent low-pass 
filte ring step. 
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An imaye pj-uu^ssiiig meLliud according to clc txnr'"! , 
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^wherein; 
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said image data are generated b^>^erf orming color 
separation in which reflected l><fht from an object is 
captured with color f ilterp^arranged in a Bayer array; and 

in said similarity/judging step, a judgment is made 
on said similarity manifesting in said image data 
constituted of color separated R, G and B pixel data in an 
original state/ G color image data generated by using said 
image data oj brightness image data generated by using 
said image yaata in said similarity judging step. 

16. / An image processing method according to claim 15, 

wherein } 

in said low-pass filtering step, low-pass filtering 
is imp/Lemented on G color image data generated from said 
image /data, R color image data generated from said image 
data/ the B color image data generated from said itt\age 
datar, brightness image data generated from said imcjge data 
or /color difference between individual RGB colors 
genejzar tod fr oni^said image data based upon said similarity 
letermined in said simaTi^rity judging 
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17. An image processing 

at least, low-pass filtering o^ 
a means for similarity 



)aratus £Ja£rtr""*Tmplements , 
data, comprising: 
it that judges 
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similarity among pixels along at least four directions in^ 
a local area containing a target pixel undergoing lo^pass 
filtering processing; and S 

a means for direction-dependent low-pass filtering 
that performs a weighted averaging operation in which 
weighted pixel values of pixels around' the target pixel 
are added to the pixel value of sai*a target pixel and the 
result of addition is divided by ythe sum of the weights, a 
weighting rate along a direction manifesting marked 
similarity becoming increased/based upon judgement 
obtained by said means sfimilarity judgment. 

18. An electroni^cp^j»^ra that implements, at least, 

low-pass filtering on image data obtained through image 
capturing, comprising: / 

a means for similarity judgment that judges 
similarity among pixels along at least four directions in 
a local area containing a target pixel undergoing low-pass 
filtering processing; and 

a means for tfi r ec t i on - dependent low-pass filtering 
that performs a weighted averaging operation in which 
weighted pixel values of pixels around the target pixel 
are added to the pixel value of said target pixel and the 
result .of adaition is divided by the sum of the weights, a 
weighting/ rate along a direction manifesting marked 
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similarity becoming imcr^^d based upon judgement 
obtained by said^ans for similarity judgment. 



1><~ — JT'^recording mpHinm -r^^ri^i-rh^ — on a computer rej^i^ ^t^^^^ 
an image processing program for exec 

a similarity judging step irfwhich similarity among 
pixels are judged along a^Xieast four directions in a 
local area containing/a target pixel to undergo low-pass 
filtering; and 

a direction-dependent low-pass filtering step of 
performing/a weighted averaging operation in which 
weighted/ pixel values of pixels around the target pixel 
are added to the pixel value of said target\ixel and the 
result of addition is divided by the sum of tHe weights, a 
weighting rate along a direction manifesting marked 
similarity becoming increased based upon jijjetgement 
Lined in said^srfrri^rarLL tv judq:L 



:ep, 



20. A data signal that transmits via a tran^BHrSfion 

20 line an image processing program for execuj&ing: 

a similarity judging step/'in \hipii similarity among 
pixels are judged along at le&st j?qur directions in a 
local area containing a targej/pTxel to undergo low-pass 
filtering; and 

25 a direction-depeilQent low-pass filtering step of 
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performing a weighted averaging operation in/which 
weighted pixel values of v pixels around^fie target pixel 
are added to the pixgfl valuea^§aid target pixel and the 
result of additipHr^l^^dii**^ed by the sum of the weights, a 
weight ing^rate along a direction manifesting marked 
similarity becoming increased based upon judgement 
Sbtained in said similarity judging step. 
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